Randomized multicenter clinical trials for the study of certain conditions with low prevalence in the population, and rapid enrollment of a sufficient number of patients in a short time to evaluate a new technique, are major needs in medical research. A multicenter clinical trial allows the researchers who are interested in a particular problem to collect data from several different hospitals all over the world in a single database. This minimizes selection bias through the analysis of a large and representative sample.
Randomized multicenter clinical trials for the study of certain conditions with low prevalence in the population, and rapid enrollment of a sufficient number of patients in a short time to evaluate a new technique, are major needs in medical research. A multicenter clinical trial allows the researchers who are interested in a particular problem to collect data from several different hospitals all over the world in a single database. This minimizes selection bias through the analysis of a large and representative sample. 1 At the moment, the exchange of data among research centers involved in a multicenter study is becoming too slow and expensive for the rapid development of today's medicine. Too many complex, expensive, and unreliable methods are used to collect data. 2 The World Wide Web enables people to communicate in real time and to access a great deal of information. 3 We studied a method to collect data from a large group of researchers through this efficient tool.
The development of a Web site for data collection of a research project in the controversial field of mammary implants, in particular those prefilled with a carboxy-methylcellulose hydrogel, is here described. The main objective of this project, named Multicenter Hydrogel Group, is a multicenter evaluation study of the validity of these new mammary implants as determined by the frequency of a major complication, capsular contracture.
We felt the need for Web data acquisition to rapidly provide a large sample, with an adequate follow-up, through immediate and easy information exchange among different centers. We discuss the security of an Internet database and a simple five-level security method developed from our group.
METHOD
Since October of 2000, the Web page dataentry form of the Multicenter Hydrogel Group has been available on the Internet at http:// www.mvaleriani.it, the personal Web site of the senior author. We created a link to the database from the home page of the Web site; the link is named "Archivio Protesi Hydrogel." Hypertext markup language (HTML) was the computer language for all the pages of the site. These were hand coded by our group using EditPlus software (shareware EditPlus Text Editor v. 2.01a, Copyright 1998 -2000, ES-Computing, South Korea).
When someone tries to enter the Web page data-entry form, he or she is redirected to the authentication page. This page contains two blank fields for the insertion of a username and a password. When the username and password are entered, the system checks the identity of the user in a list of usernames and passwords through Active Server Pages commands. If the identity is not recognized, the user is diverted to another page that denies the access to the database. If the username and password are correct, the user is given access to the Web page data-entry form (Fig. 1 ). This page is also HTML coded, and the background color is green because questionnaires printed on green paper have a higher response rate. 1 The form contains 12 blank fields. The first field is for a code number that identifies every single surgeon who participates in the multicenter study. This number is established by the group that coordinates the research. The second field is a code for each patient. The identity of a patient is secret, and only the surgeon who operated on the patient knows her identity. The other fields of the form identify the type of mammary implant, its volume, the reason for implantation, and the location. The last three fields are for the follow-up of the patient. We chose the Baker's scale for the evaluation of capsular contracture because it is universally known and simple to use.
When the form is complete, the data are sent to the database file inside the server when the user clicks the button at the end of the page. After that, the user chooses to continue data insertion or to return to the home page of the Web site. For data acquisition, we use a diffuse database called Access (Microsoft, Seattle, Wash.). With this program, we create a form with the same fields of the data-entry page on the Internet. This database file was then inserted in the server of the Web site. A page of Active Server Page commands shows the way for data transfer from the entry form to the database file. Periodically, the database file is downloaded from the server to the remote computer of the coordinating group, and the data file on the server is emptied. Every 3 months, an analysis of the data is sent to the participating group by means of e-mail. Use of the Web site for data entry of the Multicenter Hydrogel Group was demonstrated to the members of the Italian Society for Plastic, Reconstructive, and Aesthetic Surgery at the 49th Annual Meeting. A copy of the study protocol and a form for the inscription at the multicenter group were distributed with the support of an Italian mammary implants retailer. Protocols will also be sent through e-mail to additional centers on request. To participate in the study, one must have proven skill in plastic surgery or general surgery and the ability to access the Internet. As the access to the Web page data-entry form is intended only for approved people, we developed the system of control with a username and a password. These are secret and distributed by fax or through written correspondence, as determined by the coordinating center. Each group that participates in the study has a different username and password, so the coordinators could disable the access of a single group to the form page. Figure 2 shows the organization steps of the study.
At this point, 16 centers have been evaluated for taking part in the Multicenter Hydrogel Group. All these centers are in Italy. Since October of 2000, many tests of the system have been performed, and the results are extremely positive.
DISCUSSION
Many different methods of data collection for multicenter clinical trials were used in the past, and some are still used. 2, 3 The mailed paper form could be missed and takes a lot of time for delivery. The dedicated telephone line is too expensive. Use of the World Wide Web for data collection in a multicenter clinical trial is an efficient method. [2] [3] [4] Unfortunately, according to a previous report, there was poor utilization of the system by the participating centers. 2 In our opinion, this reluctance is caused by the lack of knowledge and motivation about this efficient, secure, rapid method to collect data from all over the world in real time.
Although we developed this system of data acquisition for a plastic surgery multicenter trial, it has applications in all fields of clinical medicine. 4 Our data collection system is efficient and rapid. The efficiency of this method is related to the direct data entry into the database, which means less missing or incorrect information. Deciphering handwritten notes is often very difficult and can produce potential errors of transcription. Moreover, the system automatically checks if all fields of the form are completed and if there are incompatible entries. 1 The system has instant data transfer inside the database file and immediate access of the data for the central coordinating group.
Another point is the security of the data transfer and storage through a public network. Marshall and Haley, 4 discussing a system of data acquisition through the World Wide Web, underlined the negative initial reaction of the clinical staff about transferring and storing confidential medical information in the Web. Computer hackers break into server computers and steal information, corrupt the system with program viruses, or intercept packets of information on the way between client and server computers. Sometimes, these incidents are only random acts of vandalism.
The security of a Web site has been compared with that of a medieval castle, where the king must protect it from external invasion and must safeguard against interception of his secret communications with his allies. 4 We developed a simple method of protection of the data for the Multicenter Hydrogel Group by using five levels of security: The first level of security is to choose a central server, the so-called maintainer, that takes the Web site online with an adequate system of data protection such as a firewall device. The firewall device recognizes authorized information packets. 4 The second level of security is to attribute a different password and a different code to each group of participants; in this way, we limit the access to the data-entry-form page, and we can check if the origin of data in the database is from an authorized center. The third level of security is that every single group attributes a secret number to each patient that correlates with her identity. In that manner, a single case in the database is identified only by the code number of the center and by the secret number. The data that correlate numbers and identities are stored in different private databases and are not stored in the server online. The fourth level of security is to periodically remove the data file from the server and to store it in a private file of the computer of the coordinating group. In this manner, if someone enters the data file on the server, he or she will find only few data. The fifth level of security is that Internet searches using keywords related to the subject of the research do not access our Web site.
CONCLUSIONS
We think that the system of data acquisition through the Web is efficient and will spread rapidly. The utility of this method in plastic surgery multicenter trials is clear through the example of the Multicenter Hydrogel Group, especially when considering speed and efficiency. By using our simple five-level security method, scientific data collected on the Internet can now be maintained securely on a private database. We demonstrated that entering data on a Web site is faster and creates fewer errors than mailing a data sheet to the coordinating group.
This article has described the process involved in the development of a Web site for data acquisition. We created the site for a multicenter clinical trial, named Multicenter Hydrogel Group, on hydrogel prefilled mammary implants. We think that this method of collecting data is rapid, efficient, low cost, and secure. We believe that it will shortly be the main system for data acquisition in multicenter trials.
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